Few studies have investigated the specific features implicated in neighborhood-health associations. We examined associations between measures of neighborhood problems and neighborhood social cohesion with depression, smoking, drinking, and walking for exercise in the Multi-Ethnic Study of Atherosclerosis (MESA) cohort. Neighborhoods were characterized according to participant self-report and aggregated measures based on other MESA participants. Individuals living in the least problematic neighborhoods were significantly less likely to be depressed, to smoke, or to drink. Less socially cohesive neighborhoods were associated with increased depression, smoking, and not walking for exercise. Results persisted after adjusting for individual-level variables. Each measure appeared to capture distinct features of the neighborhood and associations did not differ by race/ethnicity. Results for neighborhood problems were robust to the use of aggregate measures but results for social cohesion generally were not. Future work should determine the health effect of modifying specific features of the neighborhood context.
Introduction
Neighborhood-level deprivation has been consistently associated with various health outcomes (Borrell et al., 2004; Bosma et al., 2001; Diehr et al., 1993; Hart et al., 1997; Lee and Cubbin, 2002; O'Campo et al., 1995; Ross, 2000; Silver et al., 2002; Tseng et al., 2001 ; Centers for Disease Control and Prevention (CDC), 1999; Balfour and Kaplan, 2002) . These associations tend to persist after controlling for individual-level measures of socioeconomic position, suggesting that neighborhood-level factors are independently related to health. A key feature of these studies has been to characterize neighborhoods according to census-derived socioeconomic The concept of social cohesion (and the related concept of social capital) has gained much prominence in the public health literature in recent years, although the notion of an individual's level of connectedness to his/her community dates as far back as the 19th century (Durkheim, 1997) . Sampson and colleagues (Sampson, 2003; Sampson et al., 1997) have provided important theoretical and methodological applications of this concept in recent years. The authors define social cohesion as the degree of connectedness and solidarity that exists among people living in defined geographic boundaries. However, an important distinction in Sampson et al.'s conceptualization of social cohesion is the notion that social ties are not enough to promote collective well-being. What distinguishes 'cohesive' neighborhoods from those with less cohesion, the authors argue, is the collective capacity of residents to translate social ties into specific goals for the common good. In this regard, the authors follow in the line of William Julius Wilson's seminal studies (Wilson, 1987 , Wilson, 1996 , indicating that strong local ties among residents of poor neighborhoods did not translate into the strong collective resources needed to effectively manage neighborhood conditions, and that this largely resulted from the absence of viable economic, educational, and political opportunities available to residents of disadvantaged neighborhoods.
Social cohesion is hypothesized to influence health through its role in promoting the adoption of health-related behaviors, increasing access to services and amenities, or through psychosocial processes (Kawachi and Berkman, 2000) . For example, neighborhoods with a high degree of social cohesion may promote the rapid diffusion of health-relevant information (especially innovative behaviors) because of the degree of connectedness and trust that exists among neighbors (Rogers, 1983) . Also, this degree of connectedness may serve to reinforce healthpromoting behaviors such as walking or exercising, or in deterring others (e.g. banning smoking and drinking in public spaces). Individuals in socially cohesive neighborhoods may also be better able to advocate and effect changes in their community directly relevant to health. For example, the placement and maintenance of community health clinics, or resources such as bicycle lanes or gyms promoting exercise, is most likely to occur in neighborhoods that can effectively band together to make these amenities available. Lastly, neighborhood social cohesion may influence psychosocial processes by providing individuals with a source of meaningful connection and mutual respect (Kawachi and Berkman, 2000) , and increasing residents' sense of purpose and meaning in life and so contributing to more positive mental health outcomes (Silver et al., 2002; Driessen et al., 1998; Weich et al., 2002) .
Thus, while measures of neighborhood problems and neighborhood social cohesion have emerged as potentially important features of the neighborhood context (Roberts et al., 1997; Browning and Cagney, 2002; Fisher et al., 2004) , little work has been done to empirically determine their association with health outcomes generally, and to test if each of these attributes is independently related to health. In the present study, we examine associations between neighborhood problems and neighborhood social cohesion and depression, smoking, drinking, and walking for exercise. These outcomes were selected because prior theory suggested clear mechanisms through which neighborhood problems and social cohesion could affect their prevalence.
Using cross-sectional data from the Multi-Ethnic Study of Atherosclerosis (MESA), a population-based cohort composed of White, African-American, Latino and Chinese participants, we tested the following hypotheses: (1) high levels of self-reported neighborhood problems and low levels of neighborhood social cohesion are associated with increased depression, smoking, drinking, and low levels of walking for exercise, after adjusting for individual and neighborhood-level indicators; and (2) neighborhood problems and neighborhood social cohesion capture distinct aspects of the neighborhood context and are each independent predictors of depression and health behaviors. Because the use of self-reported measures of the neighborhood context may introduce biases not typically encountered when using measures derived from other sources (such as a census) we also examined if any observed associations remained robust to alternate ways of measuring neighborhood problems and neighborhood social cohesion. Further, we tested for differences in neighborhood effects by race/ethnicity. We hypothesized that effects might differ due to the strong residential segregation by race/ethnicity in the United States (US), where neighborhoods with similar measures of problems or cohesion could have very different qualitative characteristics for different race/ethnic groups, and therefore influence health in different ways. In the US context, where race/ethnicity is strongly correlated with socioeconomic factors, different race/ethnic groups could also have differential resources to buffer the effects of adverse neighborhood environments, providing an additional rationale for possible effect modification.
Methods
MESA is a prospective cohort study investigating the development of subclinical cardiovascular disease in a multi-ethnic, population-based sample of 6814 men and women. Details of the study design have been published elsewhere (Bild et al., 2002) . Briefly, study participants were 45-84 years of age at enrollment, free of clinically apparent cardiovascular disease and recruited from six communities in the US: Baltimore City and Baltimore County, Maryland; Chicago, Illinois; Forsyth County, North Carolina; Los Angeles County, California; New York, New York; and St. Paul, Minnesota. Each site attempted to recruit an equal number of men and women, and included at least two racial/ethnic groups. Sampling procedures varied across the sites and included either random digit dialing or random selection from available community lists (lists of community residents, enrollees in a health care workers union, or persons enrolled in a national health program for the elderly). To increase the representation of African-American and Latino elders (aged 65 years or older), study participants were asked to refer eligible members to the study, but only 139 of the 1198 elder minority participants were recruited through this method. The final MESA sample was 38% White, 28% African-American, 22% Hispanic/Latino and 12% Chinese. Data used in these analyses were obtained during the baseline interview conducted from July 2000 to August 2002.
Measures
Neighborhood characteristics were assessed through questionnaires. Neighborhoods were defined as 'the area around where you live and around your house'. Neighborhood problems were assessed by asking participants to rate several dimensions using a 4-point Likert scale. The neighborhood problem items included excessive noise, heavy traffic or speeding cars, lack of access to adequate food shopping, lack of parks or playgrounds, trash/litter, no sidewalks or poorly maintained sidewalks, and violence. Responses to the items were summed to create a total index score, and then categorized into three groups (tertiles) of roughly equal size. The lower tertile represents the least problematic neighborhoods. The neighborhood social cohesion scale was based on 5-point Likert items asking participants if: their neighborhood is 'close knit', neighbors are willing to help each other, neighbors get along, neighbors can be trusted, and neighbors share the same values (Sampson et al., 1997) . A total social cohesion score was calculated and divided into roughly equal tertiles, with a higher score representing greater social cohesion. Two week test-retest reliabilities were 0.91 for neighborhood problems and 0.90 for neighborhood social cohesion (Echeverria et al., 2004) .
Depression was assessed using the 20-item, Centers for Epidemiologic Studies Depression (CES-D) scale (range of 0-60). This scale has been shown to have high reliability and validity across different populations (Roberts, 1980; Guarnaccia and Worobey, 1989; Jones-Webb and Snowden, 1993; Ying, 1988; Weissman et al., 1977) , had a range of 0-50 in our sample and was log transformed for analyses. Participants were classified as current smokers if they had ever smoked 100 cigarettes or more in their lifetime and reported smoking cigarettes in the past 30 days. Based on prior work (Centers for Disease Control and Prevention (CDC), 2004), individuals consuming five or more drinks on one occasion in the past month were categorized as 'binge' drinkers. Participants were classified as not walking for exercise if they reported that they had not walked for exercise in the past month.
Neighborhood socioeconomic condition was assessed by linking participants to their census tract of residence using their baseline home address. A summary neighborhood score capturing aspects of income/wealth, education, and occupation was used to characterize neighborhood socioeconomic condition (Diez Roux et al., 2001a , Diez-Roux et al., 2001b . Neighborhood scores were divided into roughly equal tertiles. Additionally, the length of residency (in years) in the neighborhood was reported by each participant.
Participants' combined family income was classified into five categories: less than $16,000; $16,000-$29,999; $30,000-$49,999; $50,000-$74,999; $75,000 or more, and an unknown/not reported category (3% of sample). Educational attainment was classified as less than high school, completed high school or general equivalency diploma, 1-3 years of college or vocational training, completed 4 years of college, and graduate school training. Race/ethnicity was selfidentified and assessed using questions modeled on the Year 2000 Census.
We related each individual's self-report of neighborhood conditions to his or her health outcomes. There are two important limitations to this approach. One is the possibility for samesource bias stemming from relating self-reported exposure measures to self-reported health outcomes (Macleod et al., 2002) . For example, people who are depressed may be more likely to report that their neighborhood has problems or low levels of social cohesion. A second limitation is that self-reports are likely to be a function of both objective reality and individual perceptions. Thus, the use of these measures does not allow separation of whether perception or objective reality (or both) is the health predictor. The validity of individual reports as measures of objective reality could potentially be improved by combining individual reports of several individuals. This is analogous to characterizing a neighborhood by combining information from several raters (Sampson et al., 1997; Raudenbush, 2003) . To address these potential limitations, we conducted sensitivity analyses in which a mean score of neighborhood problems and neighborhood social cohesion was constructed for each study participant by summarizing responses from other MESA participants residing in the same neighborhood (i.e. same census tract). Six percent of MESA participants lived in tracts in which no other MESA participant resided, 8% had 1 other participant living in their census tract, 20% had 2-5 people, 14% had 6-10 people, and 52% lived in census tracts with 10 or more other MESA participants. Tertiles of neighborhood problems and neighborhood social cohesion were created from these aggregated mean scores and used as predictors in a subsample of participants having at least 2 or more other MESA participants residing in their neighborhood.
Of the 6814 participants in the MESA baseline exam, 6191 participated in the MESA Neighborhood Study and 6188 were geocoded to the census tract level. We excluded individuals who were missing outcome data (n=78) or any single item on neighborhood social cohesion or neighborhood problems (n=69). Individuals who reported taking antidepressant or antipsychotic medications were also excluded (n=98). A total of 5943 participants in 1187 census tracts were available for the main analyses (median of 2.0 participants per census tract, range of 1-245). We did not detect any systematic differences with the small number of participants (4% of the Neighborhood Study sample) that were excluded from the final analytic sample. Analyses using aggregated measures of the neighborhood characteristics based on 'other' MESA participants were restricted to 5150 participants. The study was approved by the institutional review boards of the participating sites, and all participants gave written informed consent.
Statistical analysis
The distributions of sociodemographic, individual and neighborhood-level socioeconomic characteristics and health outcomes were examined in the full sample, by race/ethnicity and by tertiles of neighborhood problems and social cohesion. In the absence of a priori hypotheses about particular thresholds, the use of tertiles based on the observed distribution in the data provides the most efficient and informative analysis. Associations of the neighborhood attributes with the outcomes were examined using linear regression (for log transformed CESD score) or binomial regression (Spiegelman and Hertzmark, 2005; Wacholder, 1986; Zou, 2004) to calculate prevalence ratios (PR) for smoking, binge drinking, and walking for exercise. Separate models were fitted for each outcome and for neighborhood problems and neighborhood social cohesion. Model 1 was unadjusted for any covariates; Model 2 adjusted for age and sex; Model 3 added personal income, education, and race/ethnicity to Model 2; Model 4 added both problems and cohesion (using individual-level self-reported measures) to Model 3; and Model 5 added the socioeconomic neighborhood index and length of residence in the neighborhood to Model 4. Neighborhood socioeconomic condition was included in Model 5 in order to determine if associations were independent of neighborhood-level socioeconomic conditions and factors correlated with this measure. Tests for trend across the neighborhood measures were conducted by entering the neighborhood attributes as ordinal variables in regression models. Interactions between tertiles of neighborhood characteristics and race/ethnicity and gender were tested by entering appropriate cross-product terms in the models. Associations were unchanged when adjusting for study site, so study site was not included in the final models. Models 1-4 were repeated using the aggregated measures of neighborhood problems and neighborhood social cohesion (as reported by other MESA participants) and compared to individual-level selfreported measures. The Generalized Estimating Equations (GEE) approach was used to account for potential correlations in study outcomes between participants residing in the same neighborhoods. All analyses were performed using SAS 9.0. Reported p-values are two-tailed and all confidence intervals are 95%.
Results
White participants had higher levels of income and education and tended to live in more advantaged neighborhoods than all other racial/ethnic groups (Table 1) . Mean scores for neighborhood problems were slightly higher for African-Americans and Latinos than for Whites, and social cohesion scores were slightly lower for African-Americans and Latinos compared to Whites. Chinese participants reported lower levels of neighborhood problems than all other racial/ethnic groups. Latinos generally had the poorest health outcomes (higher levels of depression, drinking and not walking for exercise), while the proportion of smokers was highest among African-Americans.
In bivariate analyses, higher levels of neighborhood problems were associated with higher mean CES-D scores and higher prevalence of smoking and alcohol drinking (tests for trend p<0.001), but neighborhood problems were not associated with walking (p=0.31) ( Table 2 ). Higher levels of social cohesion were associated with lower mean CES-D scores, lower prevalence of smoking, and higher prevalence of walking for exercise (tests for trend p<0.001). Social cohesion was not associated with alcohol drinking (p=0.57). These patterns generally remained after adjustment for covariates. Individuals living in neighborhoods with the least problems were significantly less likely to report depressive symptoms (mean difference in log CES-D=−0.36, CI=−0.42,−0.30) than those living in the most problematic neighborhoods after adjustment for individual-level variables (Model 3, Table 3 ). A mean difference of −0.36 in the log of CES-D is equivalent to a 30% reduction in the original CES-D scale. Participants living in the least problematic neighborhoods were also almost 20% less likely to smoke currently (PR=0.81, CI=0.68, 0.96) or to consume 5 or more drinks per occasion (PR=0.81, CI=0.65, 1.00) than those living in the most problematic neighborhoods (Model 3, Table 3 ). Neighborhood problems were not associated with walking before or after adjusting for covariates. Associations of neighborhood problems with depression, smoking or drinking were largely unchanged when social cohesion (Model 4, Table 3) or neighborhood socioeconomic conditions (Model 5, Table 3 ) were added to the models. There was no evidence of substantive differences in effects across race/ethnic groups for all health outcomes, except depression. The overall p-value for interaction between neighborhood problems and race/ethnicity for the depression outcome was 0.004. Specifically, the associations of neighborhood problems with CES-D were stronger in Latino and Chinese participants than in the other groups: mean difference in log CES-D comparing least problematic to most problematic neighborhoods was −0.48 ( Table 3 . Crude and adjusted mean differences in log CES-D scores and prevalence ratios of current smoking, drinking, and walking for exercise by tertiles of neighborhood problems, MESA for age and sex; Model 3: adjusted for age, sex, income (<$16,000, $16,000-$29,999, $30,000-$49,999, $50,000-$74,999 or $75,000+), education (less than high school (HS), completed HS, some college, BA degree, graduate school), and race/ethnicity; Model 4: adjusted for age, sex, income, education, race/ethnicity and neighborhood problems and neighborhood social cohesion; Model 5: adjusted for age, sex, income, education, race/ethnicity, neighborhood problems and neighborhood social cohesion, length of residency in neighborhood and neighborhood-level socioeconomic condition. (Summary index composed of the following items: log of the median household income; log of the median value of owner-occupied housing units; proportion of households receiving interest, dividend, or net rental income; proportion of adults ⩾25 years of age with a highschool diploma; proportion of adults ⩾25 years of age who had completed college; and proportion of people employed in executive, managerial, or professional specialty occupations. The index was constructed by summing the Z scores for each of the neighborhood-level variables with Z scores constructed using the mean and SD for all US census tracts in the Year 2000 Census. The total score for the census tracts represented in the sample ranged from −11.1 to 13.7, with increasing scores indicating increasing neighborhood socioeconomic advantage). , education (less than high school (HS), completed HS, some college, BA degree, graduate school), and race/ethnicity; Model 4: adjusted for age, sex, income, education, race/ethnicity and neighborhood problems and neighborhood social cohesion; Model 5: adjusted for age, sex, income, education, race/ethnicity, neighborhood problems and neighborhood social cohesion, length of residency in neighborhood and neighborhood-level socioeconomic condition. (Summary index composed of the following items: log of the median household income; log of the median value of owner-occupied housing units; proportion of households receiving interest, dividend, or net rental income; proportion of adults ⩾25 years of age with a HS diploma; proportion of adults ⩾25 years of age who had completed college; and proportion of people employed in executive, managerial, or professional specialty occupations. The index was constructed by summing the Z scores for each of the neighborhood-level variables with Z scores constructed using the mean and SD for all US census tracts in the Year 2000 Census. The total score for the census tracts represented in the sample ranged from −11.1 to 13.7, with increasing scores indicating increasing neighborhood socioeconomic advantage).
Individuals living in the least socially cohesive neighborhoods had higher CES-D scores than those living in the more socially cohesive neighborhoods (mean difference in log CES-D=0.21, CI=0.15, 0.27) after adjustment for individual-level covariates (Model 3, Table 4 ). They were also more likely to smoke (PR for 1.24, CI=1.06, 1.45) and to not walk for exercise (PR 1.15, CI=1.05,1.26). Neighborhood social cohesion was not associated with drinking before or after adjusting for covariates. Associations of social cohesion with CES-D, smoking, and walking were reduced in magnitude but generally remained statistically significant after adjusting for neighborhood problems and neighborhood socioeconomic characteristic (Models 4 and 5, Table  4 ). The only significant interaction between neighborhood social cohesion and race/ethnicity was observed for the walking outcome (p=0.03) Specifically, no associations were observed in Latinos (PR=0.97, CI=0.81,1.16) when comparing those living in low to high social cohesion neighborhoods, and similar associations were observed in the other race/ethnic groups (PR=1.26, CI=1.11, 1.50 for African-Americans; PR=1.19, CI=0.97, 1.47 for Chinese individuals; and PR=1.21, CI=1.04, 1.41 for Whites).
Models using aggregate measures of neighborhood problems based on other MESA participants generally indicated similar patterns to those found in models using individuals' self-report (although associations with depression were slightly weaker and associations with smoking and drinking were slightly stronger when aggregate measures were used (compare Table 5 to Model 3 in Table 3 ). In the case of social cohesion, associations with depression disappeared, associations of low social cohesion with increased smoking and drinking were marginally significant, and low social cohesion was associated with lower rather than higher prevalence of not walking for exercise when aggregate measures were used (compare Table 5 to Model 3 in Table 4 ). Ref. a CES-D scores were log transformed. Analyses restricted to two or more 'other' MESA participants residing in the same tract (N=5150). Outcomes adjusted for age, sex, income (<$16,000, $16,000-$29,999, $30,000-$49,999, $50,000-$74,999 or $75,000+), education (less than high school (HS), completed HS, some college, BA degree, graduate school), and race/ethnicity.
Discussion
The MESA cohort allowed us to examine the association of neighborhood problems and neighborhood social cohesion with depression and health behaviors in a large and ethnically diverse population-based sample. Our findings suggest that neighborhood problems are positively associated with depression, current smoking and alcohol drinking whether individual or aggregate measures are used. These associations were statistically independent of individuallevel socioeconomic factors, neighborhood socioeconomic characteristics and race/ethnicity. Participants who reported living in the least socially cohesive neighborhoods had significantly higher CES-D scores and were more likely to smoke and not walk for exercise. However, these associations became weaker and sometimes changed direction when measures based on the report of other residents (rather than self-reports) were used. With the possible exception of depression among Latino and Chinese participants, there was no evidence that these associations differed substantively by race/ethnicity, and each of the specific neighborhood features examined appeared to capture distinct neighborhood attributes.
Our study supports previous findings suggesting an association between neighborhood problems and poor mental health (Latkin and Curry, 2003; Aneshensel and Sucoff, 1996; Macintyre and Ellaway, 2000; Ross et al., 2000; Sooman and Macintyre, 1995; Steptoe and Feldman, 2001; van der Linden et al., 2003) . Studies relating neighborhood problems to health behaviors are less common. One US study has suggested that problematic neighborhoods can lead people to engage in health-damaging behaviors (such as heavy drinking) as a means of palliative escape (Hill and Angel, 2005) . A British study (Steptoe and Feldman, 2001 ) has reported no association between a 10-item index of neighborhood problems and smoking, heavy drinking, physical inactivity and lack of consumption of fruits and vegetables, but the low response rate of the study (24%) and limited variability in the neighborhood measures could have contributed to these results. Our test of the consistency of results using individual or aggregate-level measures of neighborhood problems strengthens the inference that the associations we observed did not result from reporting bias.
Walking for exercise was the only outcome not associated with neighborhood problems in our sample. Fisher et al. (2004) also found that a neighborhood problems scale did not predict walking activity in adults 65 years of age and older. Ross and Mirowsky (2001) , however, found that residents (18 years old or older) of neighborhoods with multiple problems were more likely to walk, although the association was not statistically significant after adjusting for individuallevel covariates and area-level poverty. It may be that walking for exercise is more strongly related to cultural norms, other factors related to socioeconomic position (e.g. leisure time available after working), access to parks and walking lanes, or the presence of mixed land use and walkable environments (Cervero, 1988; Frank and Pivo, 1994; Humpel et al., 2002) .
Although self-reported low neighborhood social cohesion was associated with depression smoking and walking in the expected direction, results comparing aggregate to individual-level measures of social cohesion revealed less consistent findings. Aggregate-level associations with depression disappeared, associations with smoking and drinking were marginally significant and associations with walking for exercise changed direction. Other studies have reported significant associations between individual-level measures of social cohesion and mental health outcomes (Aneshensel and Sucoff, 1996) , including youth alcohol and drug use (Duncan et al., 2002) , and some have found positive associations between neighborhood-level social cohesion and walking outcomes (Fisher et al., 2004) . One of the few studies to report differences in associations of area and individual-level measures of social cohesion with health was conducted by Patterson et al. (2004) . Based on a representative sample of residents in a large urban county, the authors found that aggregate-level measures of social cohesion were more strongly associated with smoking than individual-level measures of social cohesion. Specifically, the likelihood of smoking was reduced by 20% for each 1-point increase in area-level social cohesion scores compared to a 4% decreased likelihood of smoking based on individual-level social cohesion. In our study, the strength of association between area and individual-level social cohesion and smoking remained the same, but associations became non-significant when using the aggregate measures.
A possible explanation for the weaker and less consistent results observed for social cohesion in our study may be related to measurement error in this measure. Other studies have constructed area measures of neighborhood characteristics by aggregating across 20 or more respondents (Raudenbush, 2003) . We were limited by the structure of the MESA data and many of our area measures are based on very few respondents. Social cohesion may also be a more difficult construct to measure and thus more prone to measurement error than neighborhood problems, which are rooted in the material and observable features of neighborhoods. Alternatively, the perception of social cohesion may be the relevant construct, hence the clearer associations generally observed in our data for participant self-reports than for aggregate measures for outcomes such as depression where the perceived neighborhood environment may be the more important mechanism.
We found that measures of neighborhood problems (conceptualized as largely measuring the physical environment) and neighborhood social cohesion (conceptualized as measuring collective social functioning) were each independently associated with health. These findings lend general support to the conceptual framework as proposed by Macintyre et al. (2002) . Scholars in the US who have extensively studied the devastation of poor neighborhoods have long recognized that the material infrastructure as well as the social functioning of neighborhoods are critical for maintaining (and restoring) the health of populations (Wallace and Wallace, 1990) . Ultimately, the specific types of material conditions or features of collective social functioning most relevant to health will require study designs examining how select neighborhood attributes relate to select health outcomes over time (Oakes and Rossi, 2003; O'Campo, 2003) , across subgroups of the population (e.g. women, the elderly, racial/ethnic groups, etc.) and across varying spatial boundaries (Sampson et al., 2002) . In addition, the testing of specific hypotheses will require not only the development of relevant theories and models (Carpiano and Daley, 2006) , but also the continued advocacy and innovative use of data to conduct rigorous investigations on the effect of neighborhood (and other social conditions) on health (Krieger et al., 1997; Diez Roux et al., 2007; Cummins et al., 2005) .
Our study has several caveats. One limitation is that we were not able to adjust for differences in the advertising and availability of tobacco and alcohol in neighborhoods, which could confound the associations observed between neighborhood problems and neighborhood social cohesion and smoking and drinking. Although our analyses showed no consistent differences in neighborhood effects by race/ethnicity, future work may need to investigate these interactions with larger samples. An additional limitation is that our study design did not allow us to examine the specific mechanisms through which neighborhood problems and social cohesion affect the health outcomes investigated.
Among the strengths of this study are the large sample size and ethnic diversity of the MESA cohort. Although the MESA sample was not designed to be representative of the US population, we have no reason to suspect that the associations between neighborhood features and health outcomes that we report are not generalizable. Moreover, the MESA population is composed of a relatively stable sample of adults, who on average lived in their respective neighborhoods for 19 years. Another strength is the direct measurement of neighborhood attributes potentially related to health, avoiding the endogeneity problem sometimes attributed to studies using census proxies (Diez Roux, 2004; Oakes, 2004) . The present study avoids this limitation by directly measuring specific neighborhood-level constructs of interest rather than relying on crude census proxies.
A major contribution of the present study is the assessment of the potential for same-source reporting bias (Macleod et al., 2002 ) by comparing estimates obtained using self-reported and aggregate measures. Same-source bias can occur when relating self-reported exposure measures to self-reported health outcomes. For example, bias could arise in this study because we obtained self-reported measures of neighborhood problems and depression from the same individuals, and depressed individuals may report more neighborhood problems than those who are not depressed. The comparison of results using self-reports to those obtained using reports of other residents allows one to assess the potential impact of same-source bias on the results. Our study findings suggest that same source reporting bias did not explain associations between neighborhood problems and depression or behaviors, because results were similar when the reports of other residents were used. On the other hand, results for social cohesion suggest that same source bias could play a role in associations between self-reports of neighborhood social cohesion and the outcomes we studied.
In summary, we confirmed our initial hypotheses regarding significant associations between neighborhood problems and depression, smoking, and alcohol use, and that neighborhood problems and social cohesion measured distinct neighborhood attributes. We also determined that associations of neighborhood problems with depression and behaviors are not solely due to reporting bias, as illustrated by the fact that associations with neighborhood problems were present even when reports of other residents were used. Our results for social cohesion are less definitive, as results changed when measures based on reports of other residents were used. Our results confirm the role of neighborhood contexts in shaping mental health and health behaviors. Longitudinal or experimental study designs are needed to determine the health effect of intervening on these (or other) specific neighborhood features.
